Fertilizer experiments., Bulletin, no. 12 by New Hampshire Agricultural Experiment Station
University of New Hampshire 
University of New Hampshire Scholars' Repository 
NHAES Bulletin New Hampshire Agricultural Experiment Station 
3-1-1891 
Fertilizer experiments., Bulletin, no. 12 
New Hampshire Agricultural Experiment Station 
Follow this and additional works at: https://scholars.unh.edu/agbulletin 
Recommended Citation 
New Hampshire Agricultural Experiment Station, "Fertilizer experiments., Bulletin, no. 12" (1891). NHAES 
Bulletin. 12. 
https://scholars.unh.edu/agbulletin/12 
This Text is brought to you for free and open access by the New Hampshire Agricultural Experiment Station at 
University of New Hampshire Scholars' Repository. It has been accepted for inclusion in NHAES Bulletin by an 

















Accession No. ...14- / O j

















Hon. Warren Brown, President, - Hampton Falls.
Rev. S. C. Bartlett. LL.D., - - - Hanover.
Hon. S. B. Whittemore, - Colebrook.
Hon. G. A. Wason, - Nashua.




H. H. Lamson, -
F. W. Morse.
C. L. Parsons. -
C. H. Pettee,
J. M. Fuller, -
D. E. Stone,











The Hull -tins of this Station are sent free to all farmers in the State who
•end a request for the same to the Director.
FERTILIZER EXPERIMENTS,
The fertilizer experiments for the season of 1890 were irr.
part a continuation of similar work, which has been reported ow
before, and in part a new line of work, relating more especially
to the use of manures, prepared fertilizers, chemicals and ashes
on a crop of ensilage corn ; I am convinced that there is
room for a considerable saving in the purchase of plant food, as
well as a possibility of more economical uses of manures, and I
can only hope that the suggestions given, and the conclusions
drawn from the work, will be thoroughly tested by the farmers
of the State, for they are of use and value only as they are put
to the test on various soils and under existing conditions.
Unless tried they are of no value to those for whom the work
has been and is being done.
*V" From those who have tested the merits of the combinations
first sent out from this College in 1S85, and not materially mod-
ified since that time, there is testimony that convinces me that
the general combination recommended for corn is substantially
what is required for our soils, and from Massachusetts and Ver-
mont I receive similar testimony, but while every new test adds
to the probability of the correctness of my position relative to
the need of vastly more potash than our fertilizer manufacturers
give us, yet farmers must in the end satisfy themselves by trial
on their own soil; and there is no possibility of loss resulting
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CHEMICALS FOR POTATOES.
The co-operative work carried on in 1889 was not contin-
ued, except in a single case, as there are few who are willing to
devote the necessary time and trouble to the laying out of plots,
and more especially to the weighing of the harvested crop. The
exception above noted was a series of tests on potatoes, carried
on by Mr. S. B. Whittemore, of uolebrook, in the heart of the
potato region of New Hampshire, and the results are of inter,
est and value to every man who contemplates purchasing fertil-
izers for use on this crop.
The combinations of chemicals were the same as those sent
out in 1889, and in the following table is given the kind and
amount of each chemical used per plot of one-twentieth acre,
and also the chemical composition of the mixed fertilizer as it
would have shown by chemical analysis :
It will beseen from this table that each form of plant food
is used by itself (see Plots 18, 19. 20), also in combinations of
iwo with the third om tted (see Plots 3, 4, 5), and in addition to
these the three forms are combined in varying proportions (see
Plots 2, 9, 10, 13, 15, 16). Plots 2 and 15 are duplicates, as are
10 and 13.
The Station mixed and sent out all the chemicals, and also
the prepared fertilizer, for Plot 14, using an amount on each
plot which would, at the prices then asked, cost ten dollars per
acre. The prepared fertilizers used on Plots 7 and 8 were se-
lected by Mr. Whittemore from the local market, and whether
the cost was more or less than ten dollars per acre I am unable
to say; it is probable, however, that two pounds more of
Bradley's XL should have been used, as its selling price is usu-
ally the same as that of Bowker's H & D. Two bushels of ashes
were used on the supposition that they cost twenty-five cents
per bushel, which is the average price for unleached ashes, and
thirty-five bushels of manure were selected because that amount
would give what our fanners consider a good dressing, namely,
seven cords, or twenty loads, per acre, the cost of this, however,
would be twice the cost of the fertilizer used on the other plots,
and this fact must be kept in mind in comparing results. All
the other plots are directly comparable, since there was equal
»utlay on each.
6
The lower division of Table I shows the chemical analysis
of each form of fertilizer. In the case of the manures and ashes
the average of many analyses is taken, and for the prepared fer-
tilizer tlje average as determined by the Station from samples
collected by the Secretary of the Board of Agriculture.
Table 11 gives ihe yielus per acre, the value of this yield at
fifty cents per bushel ; also the gain over the average of the
four plots with no fertilizer; and the value of the gain due to a
dollar's worth of fertilizer of each kind.
r
lhat the land on which these experiments were carried on
was of uniform quality to start with is shown by the }ield of the
plots with no fertilizer, these plots being scattered about over
the acre :









t(Seiies 1.) single elements of plant food.
Plots 18, 19, 20, show what each of the f01ms of deficient
plantJvod were able tc cicdute on this soil: Nitrigen alone, in
the fcim of sulphate cf ammonia, )ielded ninety bushels, an act-
ual loss over plots with no leitilizer; Potash alone, in the lorm
of muriate, yielded one hundred and twent)-fcur bushels; Phos-
phoric acid alone, in the form of dissolved bone-black, yielaed
one hundred and twenty-four bushels. A gain in each case of
thirty bushels.
So far as this series is concerned, we should be justified in
concluding that nitrogen was of no use, and that potash and
phei-phonc acid are of equal importance, but 1 wish to express
my belief that these tests with only one Joint oj plantjood ate of
very little if any use, but as they are a part ol almost every
scheme of soil testing 1 have always put in a set, more to con-
form to the common custom than liom any idea that the) would
teach anything of much importance.
(Series 2.) combinations of two elements of deficient
PLANT FOOD.
Plots 3, 4, 5 were designed to show whether either of the
three nutritive elements could be dispensed with.
7
Plot 3, furnished with phosphoric acid and potash,
yielded 206 bushels.
Plot 4, furnished with phosphoric acid and nitro-
gen, yielded 1 14 bushels.
Plot 5, furnished with potash and nitrogen, yielded 132 bushels.
So far as this series of plots is concerned we have evidence
that nitrogen is of the least importance, potash of the moat, and
phosphoric acid intermediate, and it is clearly the case that
phosphoric acid and potash combined give a good crop, well up
towards the complete mixtures.
Combining the evidence from Series 1 and 2 and we get
the following :
f Plot 20. Dissolved bone black,
J pi
. ( Dissolved bone-black,
(a)-{
**
} Sulphate of Ammonia,
I p.. {Dissolved bone-black,
[
*'
I Muriate of potash,
f Plot 19. Muriate of potash,
I
pi
. f Muriate of potash,
(f) •{
5-
"} Sulphate of ammonia,
I pi




f Plot 18. Sulphate of ammonia,
I pi
( Sulphate of ammonia,
(c) { *i Dissolved bone black,
I pi
. f Sulphate of ammonia,
I *'\ Muriate of potash,
Group (a). Plot 4, shows that substituting 145 lbs. of sul-
phate of ammonia for 386 lbs. of the dissolved bone-black, in
Plot 20, decreases the yield to bushels; but in Plot 3, substi-
tuting 125 lbs. of muriate of potash for 181 lbs. of the dissolved
bone-black gives an increase of 82 bushels.
In group (6), Plot 5, the substitution of 55 lbs. of sulphate of
ammonia for too lbs. of the muriate of potash in Plot 19, in-
creases the yield 8 bushels ; while in Plot 3, replacing 320 lbs.
of the muriate of potash in Plot 19, with 485 lbs. of dissolved
bone-black increases the yield 82 bushels.
Group (V) shows that replacing 105 lbs. of sulphate of am-





and that when 195 lbs. of sulphate of ammonia were re-
placed by 345 lbs. of muriate of potash the increase was 4s
bushels.
The three groups show that the greatest yield comes from
phosphoric acid and potash, (Plot 3) ; the next best from nitro-
gen and potash, (Plot 5) ; the next from phosphoric acid alone,
(Plot 20), and from potash alone, (Plot 19) ; the next from phos-
phoric acid and nitrogen, (Plot 4) ; and the poorest from nitro-
gen alone, (Plot 18).
(Series 3.) complete chemicals.
In this series three elements of plant food are combined in
rarious ways, the object being to form some idea of the
"
crop
ration " best suited to the conditions of this soil for the potato
crop ; to this end the method suggested in Bulletin No. 6 of this
Station, p. 15, was practiced, and in plots 2, 9, 10, 13, 15, and
«6, we have combinations of the three fertilizing chemicals which
cost the same per acre, but which differ very materially in the
proportion of their parts as the per cent of phosphoric acid, pot-
ash and nitrogen, given in Table 1, will show.
Plots.
j.hciic acid was made and pctashjr.creased,kthe yield was' some-
what increased.
Plot 9 is comparable wan group (e), the object was to. de-
crease the niticgen and inciease the potash ; tnis change caused
a very decided loss.
'iaking these plots together we may fairly infer that 7.2 per
cent ol phosphoric acid is ample for the soil under considera-
tion
;
thai 20.4 per cent ol potash is belter than 7, and that 0.7
per cent of nitrogen is not enough.
'Ihere is other evidence that shows that some nitrogen is
needed.
Take the following plots :,

lar of fertilizer, as in the last part of Table II, it will be see«
that one dollar invested in manure gave only an increaes wortlt
$3.60 ; while one dollar invested in complete chemicals gave ax
increase worth $5.80, and one dollar invested in the best com-
bination (Plot 10) gave an increase worth $7.00, and one dollar
invested in prepared fertilizer gave an increase worth $4.20.
Here are figures well worth careful consideration, and they
do not stand alone, for in Bulletin No. 10 will be found the re-
port of a duplicate series, made in 1889 by the same party,
which shows the same general results, demonstrating the value
of such tests when properly carried out.
For the purpose of showing the composition of the fertilizer
producing the best results I have selected those giving the thru
highest yields as well as the one giving the highest, both from the
experiments of 1889 and 1890, and have given below the chemical
composition :
( p*o s , %
Best 3 yields, \ K aO, %
( N, %
\
P 2 5 , %
Best yield. 4 K 90, %
( N, %
CONCLUSIONS.
The above results so fully confirm previous observation*,
that I shall simply reprint the conclusions given in Bulletin N».
10 of this Station, p. 12 :
1st. Chemicals when properly mixed can fully take the
place of farm yard manure as a source of plant food.
and. Chemicals when properly mixed can and do give
greater increase of crop than commercial fertilizers.
4th. The average chemical composition of fertilizers for
New Hampshire should be Phosphoric Acid, 9/on per cent, Pot-
ash, 9/015 per cent, Nitrogen, 2 to 4 per cent, whereas, the fertili-
zers offered to us in the market, average Phosphoric Acid, 1 1 per
cent, Potash, 2.5 per cent, Nitrogen, 2.5.
HOW TO GET CHEMICAL FERTILIZER.
Dissolved bone-black, containing sixteen per cent of avail-
able phosphoric acid, muriate of potash, containing fifty per cent
12
1889.
<rf actual potash and sulphate of ammonia, containing twenty
per cent of nitrogen, are all of the substances required for pre-
paring such fertilizers as will give the best results. These can
be bought of any wholesale dealer in, or manufacturer of fertili-
zers. They are perfectly harmless substances, as easily and
safely mixed as corn meal, shorts and middlings.
The quantities required per acre will, of course, vary, but
from Table I, we may easily get the amount that was actually
used per acre, on any given plot, by multiplying the quantities
given in the table by twenty, for example :
Plot 10 gave best yield; there was used on this at the fol-
lowing rate per acre :
Dissolved bone-black, 330 lbs.
Muriate of potash, 100 lbs.
Sulphate of ammonia, 70 lbs.
500 lbs.
For the third time I will reprint the combinations which
have now been tested for the past five years :
CORN.
(Also for potatoes on land where no manure has been used for
many years.)
Dissolved bone-black, 325 lbs.
Muriate of potash, 100 lbs.
Sulphate of ammonia, 75 lbs.
500 lbs.
POTATOES.
(Following a manured crop.)
Dissolved bone-black, 340 lbs.
Muriate of potash, 160 lbs.
500 lbs.
I would only ask the farmers of New Hampshire to try these
combinations, even if at some trouble and extra expense, for I
am certain that on by far the greater part of our soils, such
Mixtures will prove superior to the prepared goods as now com-
pounded.
G. H. WHITCHER, Director.
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